Events by unknown
EVENTS
WOODWARD LECTURE
April 5, 1954
PROVIRUSES IN THEIR RELATIONS TO VIRUSES AND CELLS. By Andre
Lwoff, Chief, Department of Microbial Physiology, Pasteur Institute,
Paris, France.
Lysogenic bacteria possess the hereditary power to produce phage. This
power is maintained in the form of a specific non-infectious structure, the
prophage, which behaves as a potentially lethal gene. Prophage should be
considered as the genetic material of the phage anchored at a specific locus
of a bacterial chromosome. The formation of phage from prophage may be
induced at will by use of mutagenic-carcinogenic agents in some "induc-
able" lysogenic systems.
The various aspects of the relations between phage, prophage, and the
bacteria have been discussed.' In defective lysogenic strains the disease
induced by ultraviolet light does not culminate in virus particles. In bac-
teriocinogenic bacteria, the induced disease is the synthesis of a protein and
it is this synthesis which is lethal. This process may be considered as a
transition between metabolic and infectious diseases.
G. A. F.
PHARMACOLOGY-BIOCHEMISTRY SEMINAR
April 20, 1954
OXIDATIVE METABOLISM OF THE SULFUR AMINO ACIDS. By Thomas
Singer, Institute for Enzyme Research, University of Wisconsin, Madison,
Wisconsin.
Early phases of this investigation have shown that cysteinesulfinic acid,
an assumed oxidative metabolic product of cysteine, could follow two routes
of catabolism in Proteus vulgaris. One route leads to the eventual formation
of pyruvate and sulfate, the other to cysteic acid.
The former reaction was shown to be effected through a transamination
mechanism; thus, cysteinesulfinic acid reacts with a-ketoglutarate to yield
,8-sulfinyl pyruvate and glutamic acid. The /8-sulfinyl pyruvate, catalyzed by
Mn++, then breaks down to pyruvate and sulfite non-enzymatically. It is
suggested that the sulfite can be further oxidized to sulfate by an enzyme
system such as the one described by Handler and his collaborators.
An analogous reaction was also observed. This reaction yielded aspartate
and required a factor which was eluted from Dowex-1 columns through
which cell-free Proteus extracts had been passed. The "Eluent Factor" was
identified as succinic acid. Some question remains as to whether this com-
pound is the true active component. It seems likely that the succinic is con-
verted to fumaric, the fumaric to malic, and the malic to oxaloacetate; thus
'A. Lwoff, Bact. Rev. 1953, 17, 269-339.
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the oxaloacetate would be the other reactant. The reaction has been
formulated as follows:
DPN
cysteine sulfinic + "Eluent Factor" + 02 >
aspartate + /8-sulfinyl pyruvate
Mn++
/3-sulfinyl pyruvate > pyruvate + sulfite.
It is interesting to note that the transamination is accompanied by oxida-
tion. This is the first reported instance of such a reaction.
An investigation of an animal system, rat liver mitochondrial powder,
revealed essentially the same results as with the Proteus extracts when the
cysteinesulfinic to pyruvate system was examined. No attempt has been
made to characterize the cysteinesulfinic to cysteic acid reaction with the
mitochondrial preparation.
MARY MYCEK
YALE MEDICAL SOCIETY
April 22, 1954
RECENT STUDIES ON PERMEABILITY AND INFLAMMATION. By A. A.
Miles, Director of the Lister Institute for Medical Research, London.
The details of the organism's response to first infection, known as resist-
ance or non-specific immunity, are poorly understood. Vascular phenomena,
subdivided into amount of blood flow, blood pressure factors, and capillary
permeability, are important, diminution of the first two by adrenaline and
shock, respectively, leading to increased lesion size in guinea-pig skins
injected with streptococci. The factor which produces increased capillary
permeability is not definitely known. Histamine has a proven r6le in ana-
phylactic and other types of allergic reactions. We feel that leucotaxin,
which has also received support as the important agent, produces its effect
by functioning as a histamine activator, both substances having propor-
tional effects when tested using guinea pigs injected intravenously with
Evans blue dye; skin bluing gave evidence of increased capillary perme-
ability. Although both these substances are inhibited by Neo-Antergan and
other antihistaminics, some aspects of the inflammatory response are not
affected by antihistaminics, and we believe that these substances have not
been proven to be the general mechanism.
Capillary permeability induced by histamine and observed by the guinea
pig skin-bluing method was found to persist for several minutes, following
which the capillary became immune to further histamine action for as long
as an hour, this effect also exhibiting cross-immunity with leucotaxin. We
were able to demonstrate that this immunity was not due to vascular spasm
or thrombosis. An alpha globulin with a gram-molecular weight of about
200,000 was identified in guinea-pig serum and later, in the serum of many
other mammals. This substance, designated G2 alpha, has almost all of the
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properties of histamine and 1.6x the activity. Its distribution in skin is not
the same as that of histamine and it is not inhibited by antihistaminics. We
believe G2 alpha to be an enzyme, perhaps a protease since only soya bean
inhibitor was found to be effective in preventing its activity. We suggest
that capillary permeability in inflammation may be due to the presence of
G2 alpha which is then inactivated by a slowly-acting inhibiting factor,
possibly an albumin.
M. C.
PHI DELTA EPSILON LECTURE
April 22, 1954
How SHOULD THE NON-PSYCHIATRIC PHYSICIAN HANDLE PSYCHIATRIC
PROBLEMS IN His PATIENT? By Robert P. Knight, Medical Director,
Austin Riggs Center, Stockbridge, Massachusetts.
"Common sense," while a probable asset in a physician, is insufficient for
his treatment of psychological problems. Every doctor's common sense is a
collage of private factors and is not in the least related to the scientific
uniformity toward which psychiatry strives.
The areas in which the general practitioner needs some knowledge of
psychiatric principles are three: in everyday encounters with his patients, in
the administration of minor psychiatry, and in the handling of major
psychiatric problems.
Some principles which hold in general practice are:
1. Not thoughtlessly to harm the patient with your manner or your
advice. Ill-considered comments or expressions by the physician in the
course of an examination, before an operation, or just during "rounds,"
often create unnecessary and harmful anxiety in the patient. Harmful
advice, such as bed-rest of too long a duration, has a decidedly detrimental
effect on the patient's psychology and should be avoided.
2. Establish a good rapport with your patient. In sickness, the patient
regresses psychologically. The doctor should realize this and use the regres-
sion to advantage in facilitating quick recovery. A pretentious bedside
manner is an obstacle to establishing such communication. The romantic
involvement which some women postulate for themselves with their doctor
should be firmly and kindly discouraged.
A discussion of the treatment of minor psychiatric problems involves
consideration of the doctor's time, temperament, and knowledge. In general,
supportive therapy includes an examination of the conscious factors with
the patient and the possible prescription of a change of environment or per-
haps some medication, such as barbiturates for sleeplessness. Reassurance
is often sufficient treatment.
Major psychiatric problems should be referred to a specialist, with
neither embarrassment nor apology to the patient.
G. A. F.
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POLIOMYELITIS STUDY UNIT
April 23, 1954
THE INTRACELLULAR DEVELOPMENT OF ANIMAL VIRUSES. By Igor
Tamm, Rockefeller Institute for Medical Research, New York.
It is interesting to speculate on the possible ways in which the host cell
may contribute to virus duplication by supplying the required energy and
essential viral constituents. Recently, the knowledge of Vitamin B12, and its
importance in the metabolism of the single carbon fragments required for
the synthesis of the purines and pyrimidines of nucleic acids, has been
greatly enhanced. One wonders then, if analogues of Vitamin B12 might
have inhibitory activity on the growth of viruses and cells and whether a
study of this inhibition might shed some light on the biological specificity
of viruses.
In these experiments, it was found that derivatives of benzimidazole
produced varying amounts of inhibition of the growth of influenza virus,
depending on the nature and position of the substituted groups on the ben-
zimidazole nucleus; "2-5DMB (2-5 dimethyl benzimidazole), a polymethyl
substitute, had fair inhibitory activity; but "DRB" (5,6 dichloro 1,3D ribo-
furanosylbenzimidazole) had the highest inhibitory activity of all the sub-
stituted compounds. A comparison of "DRB" and "2-5DMB" revealed that
"DRB" had a 35-fold greater effect on the inhibition of influenza B virus in
membrane suspensions, and that this inhibitory effect was only partially
reversible after withdrawal of the material. Further, none of the inhibitory
effects could be blocked by the addition of Vitamin B12 or a number of
similar analogues.
It is concluded, then, that the action of these agents is intracellular. The
findings that "DRB" is able to inhibit virus growth at a concentration
much lower than that which inhibits cell metabolism and that this inhibitory
effect is not completely reversed on withdrawal would indicate that the main
effect is taking place during the "latent period" of the virus.
WILLIAM POWELL
ALPHA OMEGA ALPHA LECTURE
April 26, 1954
ADRENAL CORTICAL FUNCTIONS IN STRESS. By George W. Thorn,
Department of Medicine, Harvard Medical School, Boston, Massachusetts.
Since the time of Addison (1855) there has been much interest in the
activities of the adrenal gland. Many physiological functions can be modi-
fied by the use of adrenal hormones, although these functions need not
necessarily be primarily mediated by the adrenal hormones.
The degree of activity of the adrenal cortex can be correlated with
eosinophile level of the peripheral blood, urinary output of 17-ketosteroids,
or urinary output of 17-hydroxycorticoids. The use of urinary determina-
tions of 17-ketosteroids in the male is relatively unreliable as an indication
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of adrenal activity because the testes also elaborate these steroids. Experi-
mentally, routine urinary methods employed account for only 30% of total
steroids administered (50%o at best). It is essential to remember that the
fate of the remainder is unknown, and that interpretations based on the
results of urinary steroid determinations may be subject to serious error.
By utilizing intravenous infusions of cortisone or hydrocortisone signifi-
cant correlations between steroid blood levels and urinary steroid excretion
can be made. Experiments indicate that there are three variables determin-
ing the response of the organism to ACTH: total dose of ACTH, duration
of administration, and initial state of the adrenal gland.
Although epinephrine can cause a fall in eosinophiles, there is no evidence
that this fall is in any way due to increased adrenocortical activity. There
is, however, strong suggestive evidence that the effects of ACTH and
epinephrine on eosinophile levels in the peripheral blood are additive. Exer-
cise and cold, as types of organic stress, may be followed by a decreased
eosinophile count but there is little, if any, reflection of adrenocortical activ-
ity in the urinary steroid output. Psychological stress produces a marked
increase in 17-hydroxycorticoid excretion. A definite diurnal change has
also been observed in the level of urinary 17-hydroxycorticoids. Surgical
and psychological trauma or a combination of these most consistently pro-
duce adrenocortical activity as reflected by urinary steroid output. It should
be emphasized that interpretation of such experiments must be made
cautiously in view of the unknown fate of a large fraction of the body
steroids.
J. M. Q.
HARRY BURR FERRIS MEMORIAL LECTURE
April 26, 1954
A FUNCTIONAL INTERPRETATION OF THE FINE STRUCTURE OF THE
CYTOPLASM. George E. Palade, Rockefeller Institute for Medical Research,
New York.
Under the electron microscope mitochondria are observed to have a com-
plex structure, consisting of a double membrane, a homogeneous matrix,
and a varying number of laminated, shelf-like structures, the cristae mito-
chondriales, protruding into the matrix. The cristae each have a membrane,
approximately one protein molecular layer thick, and an inner space con-
tained within the membrane. This space appears to communicate with the
marginal space between the inner and limiting membranes of the mito-
chondria proper, so that enzymes, which are arranged, possibly, in assembly-
line fashion along the crista membrane, are in a position to act on substrate
absorbed through the outer, limiting membrane. In very motile or active
cells there is a great number of cristae; these appear to be associated with
primary energy production, cellular respiration. In striated muscle there is
a functional localization of mitochondria, which here form double braces on
each side of the significant contractile element, the Z-band. There are many
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mitochondria at the axon end of synapses. In both cases the mitochondria
may function as the main system for supplying energy to the active cells.
The endoplasmic reticulum, a system of tubules and vesicles, arranged
more or less in a parallel manner and usually associated with a great pro-
fusion of patterned granules near the reticular locus, are especially promi-
nent in glandular tissue. Microsomes seem to contain the enzymes used in
protein synthesis; these structures also probably utilize the mitochondria as
a source of energy. Capillary walls contain two rows of goblet-like vesicles-
related perhaps to the endoplasmic reticulum-the vesicles of one row open-
ing into the perivascular space, and those of the other row into the lumen of
the capillary. These vesicles may be implicated, by actual migration, in the
transport of material, both liquid and solid, across the endothelial wall.
Such an interpretation is a speculative one, as are all these, but few people
have as yet even seen the fine structures displayed in recent electron micro-
graphs, let alone attempting to assign a function to them; this work is a
pioneering effort.
J. S. PAGANO
ZOOLOGICAL JOURNAL CLUB
May 13, 1954
MORPHONGENETIC INFLUENCE OF THE EMBRYONIC SPINAL CORD IN
THE AXIAL MESODERM. By Howard Holtzer, Department of Anatomy,
School of Medicine, University of Pennsylvania, Philadelphia.
The reduction of the diameter of the neural tube of a late salamander
embryo was followed by a reduction in the size of the cartilaginous canal
about it. Conversely, by transplanting anterior sections of the tube to the
posterior region of the animal, thereby effectively increasing the tube's
diameter in the posterior region, an increase in the canal resulted. The
removal of the neural canal altogether led to the formation of an amor-
phous cartilaginous rod. Furthermore, by inverting the tube, a normal but
inverted canal would be formed. Thus, we conclude that the neural tube
plays some r6le in determining the shape of the cartilage about it. Since this
cartilage and the mesoderm from which it arises are not in direct contact
with the neural tissue, subtle biochemical influences must be at work.
The notochord, on the other hand, can be shown to have inhibitory
prowess-its removal leads to the premature formation of a centrum, which,
in the salamander, normally does not appear until after the completion of
the vertebral arches. It is of interest to note that in the human, where the
centrum appears first, there is virtually no notochord present at the time of
vertebra formation. In the regenerating tail of a salamander, too, where
there is no notochord, the centrum develops first.
That the cartilage is not exclusively formed from the sclerotomes was
shown by experiments in which various portions of the somites were ex-
tirpated. Wherever deficiencies occurred, they were muscle deficiencies.
Even when 75%o of the medial somite (sclerotome) was removed, the carti-
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laginous arch was normal or near normal. Thus, since the cartilage-muscle
ratio does not remain constant, we conclude that the regulative mechanism
is probably not intrinsic to the somite.
When the neural tube is removed from a somewhat earlier embryo (stage
25), no cartilaginous canal will develop. However, a canal will develop
about a piece of neural tube grafted under the skin, even though the graft
is only in contact with lateral somatic mesoderm (myotome).
Studies of in vitro mouse tissue indicated that cartilage can be induced to
form by the introduction of spinal cord, even though the latter is not in
contact with the cartilage-forming cells. The somatic cells can be induced
to do this only within a very specific time period. Nor were other tissues,
with the exception of the cerebral cortex and otic capsule, found to have this
chondrogenic effect. Presumably, too, the transmission of the chondrogenic
substance is by means of direct transmission from somite cell, rather than
by radiative diffusion.
P. K.
YALE MEDICAL SOCIETY
May 10, 1954
Presentation of M.D. Theses by Senior Medical Students.
THE EFFECTS OF THE INTRAVENOUS ADMINISTRATION OF ACTH AND
HYDROCORTISONE UPON THE ELECTROENCEPHALOGRAM OF EPILEPTICS AND
NORMALS. By Donald S. Kornfeld.
The observations of patients demonstrating hypo- or hyper- adrenal states
reveal abnormalities in the central nervous system manifested both in psy-
chic disturbances and EEG variations, which dramatically demonstrate the
relationship of adrenal steroids and the human nervous system. Controlled
studies to determine the effects of ACTH and the adrenal steroids on the
central nervqus system of laboratory animals have confirmed the clinical
impression that these agents are neuractive. More recently ACTH and
cortisone when used in therapy have been noted to produce seizures and
EEG changes.
Fourteen subjects were utilized in this study, 9 epileptics and 5 controls.
EEG records were taken with standard Grass equipment, utilizing 16 leads.
Infusions were administered over a four-hour period. EEG recordings were
made at the onset, at two hours, and finally at four hours, as the infusions
were completed. Twenty-five g. of ACTH were administered in 500 cc. of
saline to 4 epileptics and 3 controls; 100 mg. of hydrocortisone were infused
in a solution of 5% glucose and 1% ethyl alcohol to 5 epileptics and 2 con-
trols. The EEG records were studied by frequency spectrum analysis
(Engel and Romano) and complete visual inspection. Eosinophile counts
were used as a measure of steroid activity, while serum and urine samples
of the 7 hydrocortisone subjects were analyzed for Na, K, and Cl.
Both ACTH and hydrocortisone would appear to have the ability to
produce an increase in 5-7 cycle per second activity as detected by inspec-
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tion analysis, although hydrocortisone would seem to exert this effort more
consistently and to a greater degree than seen with ACTH. Two patients
in the hydrocortisone series also manifested an increased incidence of 1Y2-2
cps. seizure discharges. Spectrum analysis, on the other hand, revealed a
shift toward slower frequencies within the alpha range in 4 of the 7 subjects
in the ACTH group. However, little change was noted in the hydrocortisone
series.
In general, epileptics seemed more sensitive to the effects of these two
drugs and the more abnormal records appeared more susceptible to change.
A classical eosinopenic response was obtained in all but one of the patients
studied. The one exception was a patient in the ACTH series who had
been receiving cortisone therapy for a year. However, this patient demon-
strated obvious slowing in her EEG which suggested that ACTH might
very well have exerted a direct neurotropic effect. Hydrocortisone produced
essentially no change in serum Na or Cl concentrations but did produce
a significant elevation of serum K concentration in 5 of 7 subjects studied.
The nature or degree of change noted in the EEG, however, was quite
independent of the degree of change in K concentration.
DONALD KORNFELD
THE CORRECTION OF HYPOKALEMIC ALKALOSIS WITH POTASSIUM
BICARBONATE. By Martin B. Vita.
Earlier investigators have shown that hypokalemic alkalosis can be cor-
rected by potassium chloride. The experiment presented here was designed
to determine the effect of potassium in the absence of chloride on such an
alkalosis.
A group of 42 rats were made potassium deficient in three weeks by daily
injections of DOCA; a diet lacking in sodium, potassium, and chloride; and
an isotonic drinking solution having a molecular sodium to chloride ratio of
1.5/1.0. The DOCA injections were then discontinued, the drinking solu-
tions replaced by distilled water, and the animals treated for a period of five
days with intraperitoneal injections of a total of 3OmEq. KHCO3 per kilo-
gram body weight. By sacrificing groups of these animals each day, it was
demonstrated that all the serum and muscle changes of the hypokalemic
alkalosis gradually returned to normal.
As there was no loss of muscle chloride during this correction, it was
necessary to conclude that the rise in serum chloride noted was the result
of reduction of extracellular volume while maintaining total body chloride
constant. The detection of a marked increase in sodium and water excretion
during correction with a concomitant diminution of urinary chloride con-
firmed this interpretation. A fact of considerable interest was the increasing
disparity between the amount of base and chloride in the urine without
increase in urinary bicarbonate to preserve electrical neutrality. The rise in
bicarbonate necessary for such an effect would have resulted in urine pH
changes far outside the physiological range. It became evident that the
kidney had other means for the disposal of large amounts of base without
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producing severe pH changes. As the daily output of organic anion in the
urines of these animals quadrupled during correction, the mechanism
appeared to be the substitution of organic acid for chloride.
Citric acid and alpha-keto-glutaric acid were shown to be the principal
acids involved in this mechanism. There were other acids present in smaller
amounts but were not identified.
Two general conclusions may be drawn from this experiment. First, the
ratio of sodium to chloride being resorbed by the kidney may be altered by
the potassium ion. Second, the volume of the extracellular phase as well as
its electrolyte composition may be influenced by potassium intake.
MARTIN VITA
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